In the past two decades, public health researchers have taken renewed interest in investigating the role of social factors in health. This holds substantial promise in terms of identifying manipulable social factors that are amenable to policy intervention. Most existing empirical and conceptual epidemiologic work, however, has focused on the more proximal social determinants, such as interpersonal relations. These factors, although perhaps easier to study epidemiologically, are much less relevant to policy makers than more ''macrosocial'' factors such as taxation policies. Limited epidemiologic attention to macrosocial determinants of health is ironic given that macrosocial factors such as the rapid industrialization and urbanization in the 19th century contributed to the organization of public health practice and, tangentially, to academic public health research. We suggest here that greater investment in the study of macrosocial determinants has the potential to make a significant and unique contribution to the greater public health agenda and should be a prominent aspect of social epidemiologic inquiry in the coming decades.
A B S T R A C T
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Although the dominant paradigm for much of the mid-20th century, risk-factor epidemiology, focused largely on individual behaviors and traits, in the past two decades, public health researchers have taken renewed interest in investigating the role of social factors in health. The growth in recent years of increasingly sophisticated research on social factors is indicative of the genuine interest within public health in the role that social factors play in determining health and disease.
This development in epidemiologic research holds particular promise for health policy. Social factors may be manipulable through policy intervention, suggesting that social epidemiology can provide the evidence that can inform policy development. From a policy point of view, however, not all social factors are of equal interest. Social factors at the individual level (or ''downstream'' or ''micro''social determinants), such as inter-individual relationships and personal networks, are frequently quite far from the policy makers' level of influence and, as such, are of relatively limited interest to health policy. By contrast, social factors at the population level (or ''upstream'' or ''macro''-social determinants), such as taxation practices, zoning laws, or economic policies, concern processes that are of day-to-day concern for policy makers. Thus, evidence for the role of macrosocial factors in shaping health may well usefully inform the development of healthier public policy.
Unfortunately, we suggest here that most social epidemiology to date has focused on more microsocial determinants, and thereby the promise of social epidemiology as a useful tool for informed policy making has not yet been fully realized. In this essay, we describe the current approach to social determinants of health research, discuss the merits of a more upstream perspective on social determinants as well as reasons why it has been underexamined to date, and propose ways in which epidemiologists and policy makers can use existing frameworks as a starting point for expanding inquiry into macrosocial determinants of population health.
S O C I A L D E T E R M I N A N T S O F H E A L T H
Modern ''social epidemiology'' emerged first from proponents of social medicine, who argued for greater consideration of social factors in disease determination (6) (7) (8) (9) (10) (11) (12) . As this movement was gaining traction in the 1990s, Link and Phelan (13) described socioeconomic status, social networks, and stigmatization as ''fundamental causes'' of disease. Link and Phelan maintained that these factors shape access to significant salutary resources that ultimately influence health, such as money, knowledge, power, prestige, and social support. They suggested that fundamental causes can affect health through multiple mechanisms and are not diseasespecific. Further, as root causes, these factors continue to influence health regardless of the effectiveness of individual treatment or therapy. Even as knowledge about healthy behavior increases and as effective individual treatments improve, populations characterized by socioeconomic disadvantage will always lag behind in their adoption of these health-generating behaviors and resources, resulting in persistent socioeconomic disparities in health (14) .
The work of these and many other authors contributed to greater attention to the role of social causation in public health as research concerning such social factors as gender, (e.g., Perry (15)), race/ ethnicity (e.g., Baltrus et al. (16) ), discrimination (e.g., Krieger (17); Williams (18) ), occupational conditions (e.g., Lallukka et al. (19) ), socioeconomic status (e.g., Kanjilal et al. (20) ), and education (e.g., Jacobsen and Thelle (21)), proliferated. Important observations with significant societal implications have resulted from these studies. For example, the relationship between income and health, namely that persons with lower income have greater disease morbidity and higher age-adjusted mortality than persons with higher income, may well be one of the best documented relationships in public health and epidemiology (22, 23) .
However, most existing empirical and even conceptual work has centered on the more downstream social determinants. For instance, although ample literature has suggested that stigmatizing behavior may be an important determinant of mental health (24) (25) (26) , the question of why certain populations are characterized by greater or lesser stigmatizing practices has received much less attention. Given the potential for research at this level to contribute to the overarching goal of health promotion and disease prevention, the dearth of epidemiologic inquiry into upstream social determinants of population health is a significant shortcoming of the extant literature.
M A C R O S O C I A L D E T E R M I N A N T S O F H E A L T H
Macrosocial determinants of health are those upstream social factors ranging from culture and belief systems, to corporate practices, political ideologies, and economic philosophies at local and national levels. Macrosocial forces also shape more downstream social characteristics. For example, there is an emerging literature that income inequality is associated with adverse health, independent of absolute levels of income (27) (28) (29) (30) . Therefore, at the macro-level, we can imagine how population distributions of income are influenced by global as well as national political and economic priorities, manifested in tax regulations, distribution mechanisms and policies, as well as institutionalized racism and gender or class exploitation. An understanding of how these forces interact to shape population health would have enormous policy implications. However, there are few epidemiologic investigations of these relationships.
Many of the early voices and arguments for greater macrosocial thinking were subsumed within the debates over the limitations of ''individualization'' of epidemiologic thinking that reached fever pitch in the mid-1990s (31) . Disputes centered on the merits of investigation of the various ''causes'' of health outcomes (social forces, individual lifestyles, or genes and molecular agents) at the various levels of analysis (population, individual, and molecular). Out of these shifting sands emerged multilevel, theoretical frameworks of disease production, some integrating historical context and a life-course perspective (9, 32, 33) . Kaplan (34) proposed, for example, that factors including globalization of the economy, deforestation, lack of social resources, high stress, and low real wages contribute to cardiovascular disease. He (33) and others (32, (35) (36) (37) (38) (39) (40) (41) (42) have long noted that social, political, environmental, and economic structures or processes influence and interact with downstream social factors and conditions to affect health. Others, too, have encouraged study of ''sociopolitical,'' ''socioeconomic,'' ''societal,'' ''global,'' ''upstream,'' ''ultimate,'' ''structural,'' or ''macro'' factors and their effect on health (31, 32, 34, 35, 39, 40, (42) (43) (44) . Established multilevel epidemiologic perspectives such as eco-epidemiology (45) and eco-social theory (9) also would seem to necessitate their integration into any understanding of health. Further, under the leadership of Sir Michael Marmot, the World Health Organization's Commission on the Social Determinants of Health has recently proposed a thoughtfully articulated framework for considering the production of disease through a welldelineated hierarchy of social causes (46) .
These frameworks underline the interdependence of factors at all levels in the production of health and disease, thereby highlighting the relevance of analysis at each of these levels either singly or in multi-level models. Indeed, we seek not to subvert these models, but, in line with their egalitarian emphasis, to bring attention again to macrosocial determinants as an under-studied area, one that has potential for significant contribution to the public health policy agenda.
The limited attention that has been given to macrosocial determinants of health is ironic given that macrosocial factors such as the rapid industrialization and urbanization in the 19th century contributed to the organization of public health practice, and less directly to academic public health research (47) . We suggest that the scarcity of research in the area is a reflection of four primary factors.
First, the appreciation of macrosocial determinants as topics of consideration within the realm of public health is relatively new to modern public health researchers and practitioners. Current epidemiologists may feel under-prepared to face such questions without cross-disciplinary training. Rothman et al. (48) argued that epidemiologists should not be expected to solve problems that are beyond their expertise, suggesting that applying epidemiologic methods to macroeconomic questions, for instance, is straying into the domain and even challenging the expertise of economists. Rothman et al. (48) support the ideals behind studying macrosocial determinants, but suggest that it may be beyond the scope of public health research and practice. Poole and Rothman (49) also raise the question of whether studies for which disease occurrence is not the outcome of interest -studies that look at how macro-level factors shape mid-level determinants -can be classified as epidemiologic. Given that a core function of public health activities is to improve health and prevent disease, we argue that epidemiologists must be participating in explorations of how macrosocial factors interact with proximal factors. This knowledge is a critical component in designing meaningful interventions. To reiterate, understanding why a population has a certain degree of income inequality is inextricably linked to the consideration of efforts to mitigate the influence of income inequality on population health.
Second, it has been suggested that a greater focus on macrosocial determinants would open the door to criticisms that epidemiology is no longer an objective science, but a platform for the promotion of political beliefs and agendas (50) . Interestingly, this perspective may itself be reflective of the influence of macrosocial determinants -Western belief systems center on individual rights over collective interests (13) . This underscores the argument that causal theories are inextricably linked to systems of values and ideology, and the essential requirement for transparency and interpretation of research is that these values be explicit (51) . Thus, expanding inquiries to more upstream macrosocial factors does not in itself pose a threat to objectivity, but rather offers an opportunity for improvement, as more perspectives can be considered, understood, and evaluated on their comparative merits. Further, the epidemiologic community is a peer group of trained scientists for whom ethical standards are explicit and expected; researchers can, do, and will police the contributions made to the body of knowledge.
Third, macrosocial determinants have remained relatively unexamined because they influence the health of whole populations over and above individual characteristics and relations. Thereby, they lend themselves to population level rather than individual level health studies. The term ''population'' refers to whole groups of persons, be they groups within neighborhoods, occupational class, or other levels of aggregation. A population health strategy aims to identify common underlying causes of disease for whole populations (52) . Although epidemiology and public health had origins in population health (15) , modern research tends to concentrate on individual-level risk factors for disease. Epidemiologists have expressed concerns about interpreting population-level data (e.g., ecologic and sociologistic fallacies). Rothman et al. (48) are concerned that ''the further upstream we move from the occurrence of disease towards root causes, the less secure our inferences about the causal path to disease become.'' At the same time, existing individual-level efforts to improve health have not generally proven successful, and population strategies may be what is necessary for meaningful change. Additionally, existing statistical methods are more appropriate for interpretation at the population level (51) . Social epidemiology and population health have obvious synergy in the study of group-level contextual variables (means, proportions, and measures of dispersion) and variables that do not have analogs at the individual level (e.g., regulations, availability, and political systems) (33) .
Fourth, the commonly used research methods within public health (including both quantitative and qualitative methods) are limited in considering how macrosocial factors shape the health of populations. The dominant epidemiologic-methodologic paradigm, for example, makes use of linear mathematical models that embed substantial assumptions about independence of key predictors. It is likely, however, that macrosocial factors do not influence health in a linear fashion and that more complex methods are needed to explain the relationship between these factors and population health. Throughout history, flexibility has characterized science-advancing knowledge and meeting new challenges. Epidemiology's own methods have been continually refined and advanced (53, 54) . Thus, epidemiologists must view the complex interactions of macrosocial determinants as a challenge to be met rather than an obstacle to evade.
P R O M I S I N G D I R E C T I O N S
Some forays into empirical work serve as examples of where macrosocial inquiry can begin. The relationship of political economy -political decisions about resource distribution -to population health, for instance, has been the subject of examination in the past (55) and recently (56, 57) . Political decisions about resource distribution have been shown to influence the distribution of health via intermediary social determinants (57) . The journal Globalization and Health(58) was launched in 2005, its primary aim to publish studies that assess the health impacts of factors that transcend geopolitical boundaries.
Interest in macrosocial health effects related to corporate practices has grown and lately come under increasingly intense scrutiny by policy makers, consumer watchdogs, health professionals, and even the general public. Policy-level responses to health risks such as tobacco use and unhealthy food consumption are obvious examples of this trend. Cities and countries around the world have increased taxes on cigarette sales; San Francisco and New York City have regulated trans-fat in restaurants, and others have proposed rules requiring chain restaurants to display caloric content on menus and menu boards. These developments, frequently the result of partnerships between policy makers and local health departments, may serve as models for others working at the macrosocial level to improve population health outcomes.
Of course, public health policy should be -and hopefully isbased on epidemiologic evidence at the population level. The corporate practices literature yields some insight into how macrosocial factors can be conceptualized and studied. Nicholas Freudenberg and one of us (Galea) (59) have proposed a conceptual framework for analysis of how corporate practices affect health. Four corporate activities may harm health: production and design, marketing, retail distribution, and pricing. Empirical research about corporate practices includes studies of youth-targeted advertising of tobacco (60, 61) , low-nutrient foods (62) , and higher concentrations of alcohol retail outlets in low-income or minority neighborhoods (63) . Other researchers have studied the health effects of political responses to unhealthy -but legal -products; examples include taxation of tobacco products (64) and smoking bans (65) . Even more can and should be done to understand the health impact of these industries' practice, as well as societal responses. The existing body of literature, however, highlights the dearth of systematic investigations for other industries -not to mention other macrosocial factors. Indeed, the opportunities for macrosocial research should serve as a siren call for epidemiologists interested in improving population health.
With, for the first time in history (66) , more than half of the world's population residing in urban areas, the effect of urbanization and local conditions on urban and migrant populations may be one important frontier to explore. Multilevel studies that include contextual variables are often limited to the neighborhood level, yet inquiry directed at municipal levels might yield rich insights with important population health implications. As much research has been conducted on health impacts of the built environment, partnerships between urban planners, and city councils, and epidemiologists seem the next logical step to ensure that development plans are truly mindful of the health and well-being of the populace.
In volume 35 issue 2 of the International Journal of Epidemiology, its editor, George Davey Smith, suggested that the featured research papers and editorials focusing on ''collectively experienced'' macrosocial factors of the physical and cultural climate were a pleasant departure from the usual content of the journal (67) . We believe further exploration of these and other macrosocial factors are warranted and necessary to improve overall population health. For that reason, work on macrosocial determinants must no longer be the exception to the ''mundane,''(67) ordinary work of epidemiologists, but a viable and vibrant area of study.
C H A L L E N G E S A H E A D
Undertaking analyses of macrosocial determinants of population health will require a substantial intellectual investment and will undoubtedly stretch the imaginations and practical capacities of epidemiologists and policy makers alike. Social epidemiologic methods are still nascent, and there is no question that a systematic consideration of macrosocial determinants of population health will require refinement of current methods, development of new methods, and judicious and careful interpretation of study results. Public health stands to benefit greatly from cross-disciplinary communication and collaboration. Insights from many disciplines, including economics, sociology, anthropology, ethnography, demography, and health policy, among many others, play a critical role in understanding and addressing macrosocial determinants of population health. Indeed, experts from such disciplines should be invited to collaborate and advise in epidemiologic studies attempting to elucidate these determinants.
Although epidemiologists have an obvious role to play in rectifying the gap in the public health knowledge base around macrosocial determinants, policy makers must also take the initiative to offer a receptive environment for this type of work. Given how research funding drives academic and public health inquiry, macrosocial determinants of population health thinking will need to make substantial inroads into funding institutions, traditionally biomedical-oriented. Thus, there is a clear need for priorities and incentives to be realigned at the policy level.
Change in public health, as in all human endeavors, comes slowly. Questions about how globalization has influenced population rates of heart disease reflect, for example, a substantial departure from most modern public health literature that continues to influence and shape the work we all do. However, we have little doubt that with time, public health practitioners will find suitable ingenuity, insight, and imagination to develop and advance the field.
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